Double whole-cell patch-clamp characterization of gap junctional channels in isolated insect epidermal cell pairs.
Double whole-cell patch-clamp methods were used to characterize junctional membrane conductances in epidermal cell pairs isolated from the prepupal integument of the flour beetle, Tenebrio molitor. The mean initial junctional conductance in 267 cell pairs was 9.5 +/- 1.0 nS (range 0-95 nS). Well-coupled cell pairs uncoupled spontaneously with a half-time of 7.6 min. Adding 5 mM ATP to the pipette solution stabilized coupling with less than a 50% drop occurring after 30 min. Nonjunctional membrane potential was the major determinant of junctional conductance with transjunctional potential playing a minor role. Junctional conductance approached 0 pA at nonjunctional membrane potentials greater than 0 mV and increased with hyperpolarization. The voltage at half-maximal conductance was -26 mV. The time course of the reversible changes in junctional conductance were slow (< or = 30 sec) with time-dependent decay occurring faster and recovery occurring slower with increasing depolarization. Single gap junctional channel activity was recorded in uncoupling cell pairs and in poorly coupled ATP-stabilized cell pairs. One main single channel conductance was observed in each cell pair. The mean single channel conductances from all cell pairs in this study ranged from 197-347 pS (mean 248 pS). Single channel conductance was linear over the +/- 60 mV transjunctional voltage range tested. A broad range of subconductance states of the main state representing 5% of the total open time of measurable main state events was observed. Single channel activity was strongly dependent on the nonjunctional membrane potential, increasing with hyperpolarization.